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7 8 *C Jilt*)* y *-*ft**fe**T tTV^CtSrlr 

at**. 

ci«$«2] itE*cttftim*ii. «. m. a 

& s T/l'S-^A, A5i^A, --y*Jk tU7T 

st**> i) w t «mK t -ri. , i tzte&mik*- 

[ff?#JS3] WB^^-^hOlWB*l»R*»in» 
ISSWtt^SH9*<0*«#*tt. 3 0XJ2l£; 9 0%* 

tsftftjasi Buta^mtt^JifMw^Si, o. 

[111**6] Wie*»*<W^fiJi. 0. Urn 

webs***-*]*. 

m&ttttixv&zt&Hkb'rhs mantle* 

h , mm i xit 4 cie»<o#*^-x h . 

GWf 2 fire;wajt**s*vc v ^ i t * mkt -th . 
mm i x\i.^z%m<m^-x v . 
i mm i o ] mmft^-z h k i± , § t> turn 
mifitttixa o . line* y *->wtitwt mumm 

m l O£ft*<0 5 *> . WE* > H-MY^tf 10-9 
2a4%^-CVM)itS-^mt'tl>s H*fllXtt4 

[ it m 1 1 1 s«jbc: . mm mmio w-m 

[*Htf>B«ll3rSMJn 
[0001] 

[WS*>IW*ttflMWH *«±OJfa^)i» 
[00 02] 



[flaws*] mmm®&. ®Km%m 

S*rP^ffi?*S£i!WI<:fc*>fc*i-CV>6. 

[0003] mx o . ^nm^u&ioEW^-y 

Lfcmft^-Ahim^xm&mL±tzmt>w-> 

y »j -y mmz x h oyft-imx'h o . ; numx-m 
a itemLW-ycom.mmffflmv ? *&5ov 
mw&jmftx'h^tz. 

[00 04 1 ZtllZftlX. ^W¥5-2872 2 1-f 

Mi* - 2 2 7 1 5 3^^«wctt, mmm 
m&mmrnimmztix^&. zmmt. mm 

*3^xw--yy-?ht\ir>i3 cox'h & . 

[000 5 3 ft!!*. WW 6- 22453 » 
HfPP8-3 3 5 7 5 7 WWlCtt. ^9^19**** 

[0006] 

imm&i* o bt mm) i&mm^- 
zb&m\>vz7*hW7'y7 imzts^xte. mw^ 

mx-jbhztimttixis') . tiivtti' 
ivmvyru v yzMm&mvh&im-gffi&ffi 
wu yywzmxztix^h. 
[0007] LfrLKtfb. wxotcWkfVyr* 
fflv^*^, mmwzmtiiitzzmmMtyk. r 
□ h y»«ac4iiswti/w y?<vT-*yttf 

xl* ok. w$mmmiztj:i > \tfr*)i)\ tzkimm- 

[0008] yMtm±t&*mk ix. mnmm 
¥9-218509 ^mxn <j ywmn o y&wts 

. ^¥9 - 2 1 8 5 0 8-9^«|-CU^yy h'J7 
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2 2 7 2 3-9^«T{iBH(W^/Wi'A«Sr*1-4 
^gtt^-xbA^Sfnrnft. U>L&#'£>» ^ 

tit: tlx m%&m#^-x v cr>mammiz 

[ 0 0 0 9 ] ttc . IfBHT 10-17110 7-f&?8T 

wk£$Jttftc:kfcJ:oT^ML£IMT'#ftk L-T 
l^ft. l-frl-fr**^ 3-^f^-3-^h^f^y 

b k & fc*mm4»%^lfft 

mmtrnvmnzmtn i%<%z. mommas. i&z 
cooio] J^Uc(sjS££8f&tft to 

[00 11] 

[KfflfcWiWftfctfxo^a] ±EMifr 
y fc#?ttij L-T I * 5 J: 5 £3Rfc. 1 7 8'CkLtO 

mzmkx'% ft i k * jim ufc . 
[0012] »ffenaf**tft 

-x h 1 7 smto* y *- /wt^Hift-Mr 

IT V>ft £ fc £:(f ©k-f ft»tt^-X h fc$ft iOT* 
ft. 

[0 0 1 3] ifc, *^BSO^Eflc<-X hfcfckvc. fr 
IES|t«ttAil»**i. A. ff. ft. a&. t/ps-* 

*»£$rftfflU: 98fc«iftiJ«3r < 1 1, 1 »T'£>ft i k 
®k-fft. 

[ o o 1 4 ] sfc. mhtyomfa^-x biz&^x. m 
stk-rs. 

[ o o 1 5 ] wj^gft^-x htsv^T, fr 



^ftdk^Sk-fft. 

[00 l 6] tit* ^wi^-xbCfc^t, bu 

!2#«tt^Jie*0¥iW4S(i. 0. ljumJJLh. 10 
iu m5fo!T'£> ft £ k Sr ttft k t ft . 
[00 1 7] *fc. *SPJJ<08OT^-*bfci$vvc, 19 
E»*^8gll 0. l/xmOh. 

ffix'b&ztzmikt&. 

[0 018] ttz, if 
ft£k£*H8ktft. 

[00 19] Sit. ^BJ^ft^-XMlfcVvC. BU 
Et*^ V^tt. MKto&JWf* ft7? 

[0020] ttz. *»S*^-XH:fc^t s 15 

cD4* V\,zn IX . ME* / *-Mt£W 2 
±**S*iTV^ikSr«ratf ft. 
[0 0 2 1 ] ttc. mf 

me* / *-/nt£ft k fre«ti»n k o-^th*^ o 
*>s mis : &/5r-;wt^t)*n o-9 2**%A^tv^ 

ftik^Stk-fft. 

[0022]$ aasjit:. ±j*Lfc* 

hi>cox'b&. 

[0023] *J6BBW»«c^-^ h^iWf. ±MUz 

m&^-x bWzffifi. 1 7 8na±(7)^y^-Mt^ 
*%-%Lx^h<r>x\ mm^-xbvm. m&-it 

tKH^ffK^Ww *»*T* ft . 

[0024] ^^omssa^tiixtf. »stt 

»BicL, Cl^^«^tT^ft^*A^-ySr^tTV%ft 

*»fig L?tIlISSfflg2:flft ^ k * { T-^ ft . 

[0025] Jt-yHb^ft+cot Hndf >- 

m$.ix i &<. itctfix. mfo^-zhcommmiz 

k(cJ:ft*><OT'*)ft. ^>^-;Ht;^ft«^3t*i 
*fflAH'f3i-yk**R«LT«>s -fjrysettfciftsifc 



!(4) 000-276945 (P2000-276945A) 



[0026] 

HMBWWIfflBJB] BIT, h HI 

[0027] h fcfeWC .$,617 

2-^-^-f;i'T;P3-;K /-^r/wn- 
;k T^T/Pn-zK l-yf-rto^nM-ify- 
;k Y^^wypu^^j-iv.y.fvy^^n- 

-r;k y'ifi/y/ l j3-;w;if/i'X-f^> y' 
xf-uy^yn-^yA^swi/x-r/k y'xf-uy 
/ U 3 -;kt y y f-/WX~r;k y'xfl/y/ij3-;l/ 
^ y y f-/kt— f . y'xf- u y ^ y a y h'x/p 
x— r;k y'rofi/y/U 3-;«/^f ;n-f 
;k y^ratvy/ynwk&yxf-zi'X-T/k -Jr 
ot>y/y 3-/i^yyfvix--77k x^y/y 
3-/MV7i;n-f;K xf-ivy/yn-zi^xx 
;kc~ r/k xf-yy^yn-yi^y^vix-f-zk h 
y*f-/W*1fy-;k f b7t Ku7/U7y;l/7/y3 
-;k ?UV-/k ?L&7*f-/k <yy*/V7/U3-/k 
t Fa*$/X*rt/7?yi'-K 7x*-f;kr/y3- 
;k y;^Th7'^y-;K t h*o*yx?-;k><??y 
W-k t Ko^yxf-zl/f^yy. S'^n'vfr-tf-y 
yjj-JfW*. t Fd*$/^ h*y7',)/k<.y-fe*y. tF 

^y'V, hKo^^7'DtT^-xM;;K th'a^y-7 
-trh^7hy. t KD^fv^yXT/PTb F. tKo^f 

v7-bF7iyy, t Fn^y^yyw $*v-;k 7 
xx;P7xy-;k tKa^y£,t#ig. tKn*y^ 
>V7x/>. ^yy-fy. f-*-;k tKo*yy> 

y^-t'ny, hKD^5/f7M8, th*n*y77 
H/y, t Ko*yy/kJOP*yy'#;Mf*W S 

h\ t Fn*y7x^/Hjfg. tKo*y7xX;k/y 
yy> t Fo^y7?;H S K. h Kndf ytA'iJ yg 
^M-^y^k/U 3-;HXf;k t Fodf yrntf:* 
7xyy, hKodf^rTUyK, tFn*5/£«t< 

[ 0 0 2 8 ] *»*0»K><-x hggwc , m 

Tte. & B B 9 <t#77.j&. *7XI^, IWyXlkoyk 

[00291SC, fflfE^5^»*tt. Si0 2 -Pb 
0j&. SiO r ZnO|, Si0 ! -Bi ! O 3 ^ 1 Si 
0 2 -K 2 0^. Si02-Na 2 Ol, Si0 2 -PbO 



-B 2 0 3 ^ S i 0 2 -Z nO-B 2 0 3 l, Si0 2 -B 
i 2 0 3 -B 2 0 3 ^. S i0 2 -K 2 0-B 2 0 3 |, SiO 
,-NajO-B 2 0,m 2fItLt<0«£8o£flB 

tH:5 5-y?tt*T*r>TJ:Vv fltf.tf. Ak Ba. 
Ti, Sr. Pb. Zr, Mn, Co. N i . Fe. 
Y. Nb. La&tfRu*fc:fir*BJ:ijailtti*iJ<'$r< 

fct laco^w^scois^. wtt). mm. wit 

[ 0 0 3 0 ] *3MII<0**^-* hCfcWt . fir 

Earett&Mfcfti. a, «. m. r^s 

A. y^y'^A. x-y^/k t'jyfy, ^y/XfV 

a. x.y7-;k x'jyfk ^yy y "y.ry^u<(i-?-ix 

[003 1 ] tWk Hi, SIH 

&±m*mmz>&m*tf 2»xtcoti&££t 

Hi) ^'2fiW±o«^W1-|.^«^Jg^^O'fb^T- 

{oKffitnas^rti**!/^ y^<orx*yfc^ 
[ o o 3 2 ] *fc, *«^<^tft^-^ h*comm® 

Y(Om&*&mZ$\±X'$Z>ZtfrC>. 3 0-9 0%T'J> 

#>xm< % o . mmzmmwrntLX itoztm 

1 0 0 3 3 ] #»Bflc7)gft^-X hfc(±. jgiJtett 

[0034] t^*>. *mi£*&!&mmK-z 

hli. m&l 7 8'CW±^y^-;Mb^^^T'V^ 
S*^. MWivW*.-* h^lt' fEttfttO^K 

s^ix* ? (6]±-r ^t^tc 7.r h u y^77 <mzm 
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ytm®. t <7)$«ttji < mm s z t i . 
[ o o 3 5 ] «r*j. «ffiaattt«»s«-t a. 

■c, w*tf, ( i ) ^fisws^^etttsgs^^-rs 

%9i?*A>mM*Xk&l)l. ( 2 ) ?? #]&f X7x' Kfc 
( 3 ) x^df Wt^^cOftjDa^lift^t y'7 'J/U 

Y-v&m<r>mm.m>w&®i. ( 4 > 77 h 
[0036] mimm'S^^^y v- • 3-7 

-b Ltd, ^**ryiS*-/l>h<)7?VU-h. hV 
rnew-y/'ja-^hUT^UU—h, MJy?-n- 
tvruny t- y 7 7 y v— \- , xt tv^t? y 

K T N9bKo7A'7y/P7?yi'-K 5«7~y/P7 

?yi/-K 2-7xy^xxf-;i/7?yv-h, *y 

t*wi/7? y k *ro5^hv7^yu-h, x 
h^Wb/-^7x/-^7^yu~h, k 3-yy 
yj^-;l^7?yu-K 1. 4-y^y£/^-;l/^ 

fh5xfl/y/ij 3-/Wi/7?yi/— K h'Jxf-V 

y/y 3-/i/y7? yu-K xhdfv-fbt*^7xy- 

lVhi?79 y h , ?uiZ*i,qttt>\V^)V9' y 3 
-/Pv7? 'J K MJX (2-t Kn^x-?-/^) 

fn-^rn/w ^ y 7? y K ^y yx y x y h> 
h y 7? y h , ro-trdf h y y f-n-zk?* 
oa-v h y 7? y u- h „ rn^ wb/ y -t y ^ b y 

7?yi'-K *<y?xyxy Y-iVtYvT?*) V- 
K j/'b^fD-;l,7nA-yfb77;yi/-h, x 
^yyxyxy h-^t Kndfx^y^7^y 
xsdfMb^y^xyxy h-/pf h?7y yw-K 

fh5t KD7^7y;Myy K yyuA^x 

/Myyyi^-K ^/fi//w^? , ji'-h < 7?y 
/M^^'jiz-h, hyxf-uy^yn-^^^^y 
u-K xf-py/yrj-yi/^^^yi^-K, f-h? 
xf-uyyyn-yi^'y;?:? yi^-K i„ 4-7'yy 
iS*-/Ui?j<f9 s^xf-wy/y n-^'y 

yyyu-K i. 6-^-ty^-/w^^^ yu 
— K ^^yfvk/yn-^yyy yp— k i. 
s-yf-^y^ya-^yyy y^-K xb*Mb 
fx 7 x /-;i^a by y 
da7 b y ^< 9 y y u- h«tf¥(f 6ft.* . 
[00 3*7 3 1WE3t5^^«43tiJfcLTtt, * 

yy'/K ^yy>r yxf-nx-f/k <y v /M y^f vt* 



-T-nx-rzk ^y/^fwyrattn-f/K ^y 
v'7 x / y , <y vw . <yy W /i^&eiSK 

^ f-;k 4 -<yy A iv-a'-x 1-n -/'7i xyy-tf-^ 
7r4Y. <>v)V : s*+)\/5-9-)V^ 2-n-7>* 
x-4-^^75 y^yyx-h. 2-ynof-;t 
Jf-tyby, 2, 4-^'xf-^^-df-fyhy, 2. 4 
- ~ja vruwrt^y-y h y . 4 yrn wvtt* 
•fyy-y, 2-^f-;i^7syxf-;Kyyx-h, P 

- x> f-^7 $ / $J&#Kxf-^ , P - y'^< ^-/P7 $ V 
£<t#IH77$/k 3, 3'-^f-/l/-4-^ h^f 

y<yy7xyy, 2, 4-v^f-/^j}-^yhy. 

1- (4-Ffy;l/7i-/H -2-t Kn^y-2- 

y^-;U7DAN*y-i-^y. 2, 2-y'^b^-v— 1, 

t HoJfv-yyaA. 
^x;W7xx;i/^hy, 2-hHu=Jf>—2-^^- 
l-7xX^7*DA-y-l-^-y. 1- [4- ( 2-h 
Hndfxxhdfx) -7!-;H -2-tHo#y-2 
-y^-i-roA-y-i-^y. 2-y^-i- 
[4- 7xx;H -2-*iV7*v ;y 

nn-y-i-jfy. y^-z^yy -f;P7*;M-h. 1 
-7x-;U- 1 , 2-7 , nA , yy^-y-2- (o-xh 
#j/*/p!Kx^) tfdf v-a, 2-^yv;W-2-xyf- 
;l/7 5 y - 1 - (4-^7^ y 77xx;l/) -1-7* 

?yy. h"x (2, 6-^'y Y*i"<.yY4)V) -2, 

4, 4-h l J^f/K^f;l'7tX7 < y^^-f-i 

fx (2, 4, 6-h yy^Kyy-ou) 7i-*7 

[ 0 0 3 8 ] * fc , J: & !S#tig#"<-X h t 

fcV^T, f)ie^«tt^JR«) v *CO^^ig < D 5 0 ) fct, 

jprt* 1. c b mt 1 v \ mmm&m®*.<D¥m 

mvxtx-h 1 b . mmmmz x hm&vx&Tifi*. 
thzbtfhz. wm<m&x\ mmmm^m. 

g(D5 0)t, 0. l^mtlt, 1 Qum^mX'hh 

z\b&mtu\ 

[ 0 0 3 9 ] *fc. j: taaettw^-x ha 
%h. m&mmb ixii. rvm&wm. 7$y 

[004 0] *Jt, ^HHWSEft^-Xh-cfe^T. fr 

y ;^a-&*T'*> i. z b #mt i w znx? 
w ymmxmwu >vt txh^mx-h o , t 
>\>i] vTkxiimmimxm&mz^z'ffo z t 
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[0041] mz. msttou yytfmuzt/ux* 

m&mz£h7-*yt. mm<pizmmix<t^m± 
m4*yt if a * >%m l . 3 vst* 7 hv—r tma 

fcsmzmmt&ztizx^x. **>4*yaw. 3ft 
7t^-y hv-?<nm&*w>x^m\,zm\x'%h. 

[ 0 0 4 2 ] £J3. WmztitW*i'fU&i:tthr9 
hit lz& *)W&?&ZttfX'%h. *Wa#A'#>Bt 

ttx\t. Tivtm, *??v>vm. 7 

h. -If. x+isy&Fffiait&lfabLXlt. 79 X ))V 
R*f-/k 7? D/Ugx^;l^?)T? ^Ull^f/K 
*99 ] ) /US* X99V lVmx.+jV§<7)X 99V 

[0043] ( 1 ) fiflET? y/WRftfi-^KOOMBW* 
A-jK+i^Mlfc. £fifcEJS»Tffi$:. 0l;Ufx;K*^g£ 

[0044] ( 2 ) M8*>#/l/;]«F >-;l^£tf5ftb 9 £x 

[0 0 4 5 ] tfz. *ffiflB<0#^-X h tts^Tlis 
izftix. mitt ;*-Mt%W 2 AS* *H±**8 

ffist j: -> t HiriesTfeit^^-x h *n®wm t m 

3Kj£. I CP, I CP-MS*tf)#ffifcJ: 
5. 

[ o o 4 6 1 1 fc , fris^^^-x h t «^ra» jw*** 
•£tfi:o Me^y^-^-ft^ii o~9 2a* 
mx-hh t . **;pfl:t+»Ki»ji:-r* c tmm?$> 

■thzttfhh. 

1 0 0 4 7 ] sWMW>»*^-X Wdi, § fcfc 

m. mm. mm. mm\. imsmmt. as. san 



[ 0 0 4 8 ] &(c. #&i3Jtf>ES&£1S£ § 4, CBMlcR 

[0049] *»S^lil»fflRttJ^T{i, *?MB«9 
tt^-* h ( $ tsafcttSWI^- x h ) &X9 >J— yEp 

#5 0jumJaT«W<*-y*#j£-C&4. =5rfc, i 

zx-Wsktit. M#mzit. 4 o~i o o-c, i o#~ 

[00 50] -fe7S7?/y-yy-M:*M 

HIK««^ L < (iHK^SrSjil-l. ZtbX'%1. * 
(VmtlXte. XVx.+VV ; rVV9V-y (PE 
T) 7 4 ^A^OSSffrJiCJWSWOWflc^-X b t «t 

[005 1] ^CIT', MIE-b^S-y^^'J-y^-h 
{4, -b75 •y?fi}*fc*ffitt?;^£?I 1 | r U:X7 , J 

-hSrffifflL. 7*h'jy^77^ffit=J:-5TtSai^< 

BaTi03^fS«f4c-fe7$-y^fe v *. x-y^b 
M7x5^ b, -••/'nVmm? ^4 h^(7)7x5 
^ h^©*, Ru0 2 . PbjRujO,, BijRu 

2 o 7 . Mn • co • n \<n^m.wm<m% i &.^v\ 

•y 9Wm. P Z T^OE«ft-t 9 5 7 ^^^Sr^-fl. 
-t 9 S 7 ? / 'J - y x - h X'h n X t> J: V > . 
[ 0 0 5 2 ] gtSiA*^->*<^$n^-t 9 S 7 

i$mt&zti>X'Z&. 4ft9ia*flc / *-x 

9 5 7^^*fcWNMy^^LJttO^. ®^ 
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O (Voltage Controlled Oscillator) *?PLL (Phase 
Locked Loop) &<n*i>3.—JVl%WfiiX'h'>X$:^. 

{ o o 5 4 ] mz, ifwmz i hmwmvf^-x v 
mmmmzm^m^mm i < u@k*^ * 

[00 5 5] 
[00 56] Ml. 

izk&imz'&K aattt^-^ basalt Lfc. 

[00 57] <#«A'>f y*> 

.x * 7 y /^/y. 99 l J ;H?y +A*n#m&ffeifiWk 

mx-2 5/i5nm.^w (ms.^m^SL= 5 o , 

000 ) : 2. Og 

S iO,-PbO-B 2 0 8 »^9^«* 

1 7SS% S Wtta3jum) :0. 9g 

<¥*&ttS3*im) : 15. Og 
<RJ6tt'Brtt***t y v- > 
h V * fo-^TUA> h V T? 'J V- h- : 1 . 0 g 

<m.ism>m> 

2-X+lV-l- [4- Uf-zt-f-:*) 7i-/H -2 

-^^uyro^y-i -jfy : o. 4g 

2, A- s j3.1r)Vtt**ryYV : 0. lg 
<^jf?PJ> 

lf;|/*;Pt>-^7*f- h : 4 . 0 g 

i/'To euy?"'J rj-;W*yyf-/Wx-f ^ (*M 1 8 
9~1 90°C) : 1 . Og 

<mwm&> 
rvjkmiwm : o . i g 

&m>±lzx\:yzi-?-\,zi.-->xmfiL. ztiZ l o 
O'CfcTl LT. 2 0jumWtf>HRfc#J*L 

fc. *wc. #^*lfc1WllS2 4ftBItt1ILfca. »3t 
H«l£-*T-5rt:. y/x^-x (L/S) 

= 20/20 Urn) W<?->tfffiWZtlt:-?Z7Z 
MLX s Kffi*«ffO*»Sr2 5 0mJ/cm«Olt3t 

«H«*fi : aii:KJ:0. L/S=20/20 Urn) 
W<?-^;cmfc. -fLT, KI£KUl£f|j 
Lfcft. 9 0 0'C. N 2 «^«LT, L/S = 



10/3 0 (jum) £0§«y^-y^MLfc. 
[00 58] id T\ JiiEffl*<0!S3l6tt#ft^-^hK • 
owe. iS«2 0TrF. SSSWHZT, f^HEf*. IB 

3 am, lam*. 1 yfl«w>»*jsr*o»#« 
«r*>%. fwwti. lBfi. 3 am. lantt. iwi 
yj&mn ozk m&x-t) o . 

[00 59] M2 . 

x7'o fi/y/'j3-ywy> f-;i/x— fvKDffcb 0 tz 

2- ^7^UT;Pn-^ ($.61 7 8~1 7 9-C) 

I »fcJaW4fl 1 fc Nttfc LT«3Ktt»flt^-^ h &im 
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(54) CONDUCTOR PASTE AND CIRCUIT BOARD USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductor paste capable of forming a fine and thick 
film conductor pattern having high adhesion to a circuit board, and having excellent 
preservative stability by suppressing gelation. 

SOLUTION: This conductor paste is made by mixing an organic binder having an acid 
functional group, inorganic powder comprising glass and/or ceramic and conductive metal 
powder, and at least either one of the inorganic powder or the conductive metal powder 
contains polyvalent metal. The conductor paste contains monoal compound with a boiling 
point of not less than 78°C. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lnorganic powder which consists of an organic binder, glass, and/or ceramics which 
have an acidic functional group, And conductive paste which mixes conductive metal powder, 
is conductive paste in which said either one of said inorganic powder or conductive metal 
powder contains polyvalent metal at least, and is characterized by containing a mono- ol 
compound of not less than 178 ** of boiling points in said conductive paste. 
[Claim 2]The conductive paste according to claim 1, wherein said conductive metal powder is 
at least one sort chosen from a group which consists of gold, silver, copper, platinum, 
aluminum, palladium, nickel, molybdenum, and tungsten. 

[Claim 3]The conductive paste according to claim 1 or 2, wherein volume fractions of said 
inorganic powder of said conductive paste and said conductive metal powder are not less than 
30% and less than 90%. 

[Claim 4]The conductive paste according to claim 1, wherein a photosensitive organic 
component is further contained in said conductive paste. 

[Claim 5]The conductive paste according to claim 4, wherein mean particle diameter of said 
conductive metal powder is 0.1 micrometers or more and less than 10 micrometers. 
[Claim 6]The conductive paste according to claim 4, wherein mean particle diameter of said 
inorganic powder is 0.1 micrometers or more and less than 10 micrometers. 
[Claim 7]The conductive paste according to claim 4, wherein an ultraviolet ray absorbent is 
further contained in said conductive paste. 

[Claim 8]The conductive paste according to claim 1 or 4, wherein said organic binder is an 
acrylic copolymer which has a carboxyl group in a side chain. 

[Claim 9]The conductive paste according to claim 1 or 4 characterized by said mono- ol 
compound containing in more than a double mol to ion of said polyvalent metal eluted into a 
solution portion of said conductive paste. 
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[Claim 10]The conductive paste according to claim 1 or 4 which an organic solvent is further 
contained in said conductive paste, and is characterized by said mono- ol compound 
occupying ten to 92% of the weight among the total quantities of said mono- ol compound and 
said organic solvent. 

[Claim 1 1]The circuit board which uses the conductive paste according to any one of claims 1 
to 10, forms a desired pattern on a substrate, calcinates this and is characterized by things. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the conductive paste used when forming a 

desired conductive pattern on a substrate, and the circuit board using it. 

[0002] 

[Description of the Prior Art]ln recent years, it is called for strongly that the high frequency 
electronic component used for mobile communications equipment, a satellite broadcasting 
receiver machine, a computer, etc. is small and highly efficient. The correspondence to the 
densification and improvement in the speed of a signal is demanded also about the circuit 
pattern of a high frequency electronic component, and in order to attain the densification and 
improvement in the speed of a signal, the minuteness making of a circuit pattern and thick-film- 
izing are required. 

[0003]Conventionally, circuit pattern formation of a high frequency electronic component, After 
forming a circuit pattern on an insulating substrate using the conductive paste which mixed the 
organic vehicle which consists of the conductive metal powder and the organic binder which 
consist of polyvalent metal, such as iron and copper, or an organic solvent and drying this 
subsequently, the technique of calcinating has been used. As for circuit pattern formation, 
having been based on screen printing was common here, and about 50 micrometers of the 
wiring width of the circuit pattern formed by this method and the pitch between wiring were a 
limit. 

[0004]On the other hand, the formation method of the detailed thick film wiring by the 
photolithography method which used photosensitive conductive paste is proposed by JP,5- 
287221, A and JP, 8-2271 53, A. The acrylic copolymer in which this technique has a carboxyl 
group and an ethylene nature unsaturation group in conductive metal powder and a side chain, 
The photosensitive conductive paste which consists of a photoactive compound, a 
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photopolymerization initiator, etc. is applied on an insulating substrate, and it patterns after 
drying this based on photolithography method. 

[0005]On the other hand, the formation method of the detailed thick film wiring by the 
photolithography method using the photosensitive conductive paste containing glass powder is 
proposed by JP,6-224538,A and JP,8-335757,A. This technique makes glass powder contain 
in photosensitive conductive paste, and improves the adhesive property of a conductive 
pattern and a ceramic substrate. 
[0006] 

[Problem(s) to be Solved by the lnvention]ln the photolithography method using recent-years 
and photosensitivity conductive paste, The acidic functional group with the character which it is 
desired for the development by water or an alkaline aqueous solution to be possible, therefore 
separates protons, such as a carboxyl group, from consideration of environment is introduced 
into the organic binder. 

[0007]However, when such an organic binder is used, the ion of the polyvalent metal eluted in 
the solution and the anion of the organic binder generated after proton isolation react, the 
three-dimensional network by ion bridge construction is formed, and gelling arises. If 
photosensitive conductive paste gels, spreading becoming difficult and its use - development 
will become unstable even if it is able to apply - will become difficult. 
[0008]As a method of preventing gelling, for example by JP,9-218509,A, the Lynn content 
compounds, such as phosphoric acid, In JP.9-218508.A, the photosensitive conductive paste 
which contained the organic compound which has carboxyl groups, such as acetic acid, for a 
compound with azole structures, such as benzotriazol, by JP,9-222723,A as a gelling 
depressant, respectively is indicated. However, even if these methods only lengthened time 
until photosensitive conductive paste gels a little and it contained these gelling depressants, 
use of photosensitive conductive paste was substantially difficult. 

[0009]ln JP, 10-1 71 107, A, it is supposed as an organic solvent that gelling can be prevented by 
using 3-methyl-3-methoxybutanol. However, since the boiling point of 3-methyl-3- 
methoxybutanol is as low as 174 **, when drying the photosensitive conductive paste after 
spreading, an organic solvent ingredient evaporates thoroughly, and the use of the prevention 
from gelling of it is lost. As a result, a phenomenon which resembled gelling also in the paste 
of dryness, i.e., the phenomenon in which the three-dimensional network by ion bridge 
construction is formed, and a substantial molecular weight becomes high, may happen, and 
the problem of ** that an unexposed part stops eluting to a developing solution may arise. 
[0010]This invention solves the problem mentioned above. The purpose is to provide the 
conductive paste which could form the conductive pattern of the thick film, controlled gelling 
further, and was excellent in preservation stability and the circuit board using it. [ adhesion 
power with a substrate is high, and detailed and ] 
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[0011] 

[Means for Solving the Problem]ln a system that an anion of an organic binder and ion of 
polyvalent metal which have an acidic functional group in a solution are eluted as a result of 
repeating examination wholeheartedly, in order that this invention person may solve an 
aforementioned problem. By making a mono- ol compound of not less than 178 ** of boiling 
points contain, it found out that gelling could be prevented effectively. 
[0012]Namely, inorganic powder in which this invention consists of an organic binder, glass, 
and/or ceramics which have an acidic functional group, And conductive metal powder is mixed, 
it is conductive paste in which said either one of said inorganic powder or conductive metal 
powder contains polyvalent metal at least, and conductive paste containing a mono- ol 
compound of not less than 178 ** of boiling points in said conductive paste is started. 
[0013]ln conductive paste of this invention, said conductive metal powder is characterized by 
being at least one sort chosen from a group which consists of gold, silver, copper, platinum, 
aluminum, palladium, nickel, molybdenum, and tungsten. 

[0014]ln conductive paste of this invention, a volume fraction of said inorganic powder of said 
conductive paste and said conductive metal powder is characterized by being not less than 
30% and less than 90%. 

[0015]ln conductive paste of this invention, a photosensitive organic component is further 
contained in said conductive paste. 

[0016]ln conductive paste of this invention, mean particle diameter of said conductive metal 
powder is characterized by being 0.1 micrometers or more and less than 10 micrometers. 
[0017]ln conductive paste of this invention, mean particle diameter of said inorganic powder is 
characterized by being 0.1 micrometers or more and less than 10 micrometers. 
[0018]ln conductive paste of this invention, an ultraviolet ray absorbent is further contained in 
said conductive paste. 

[0019]ln conductive paste of this invention, said organic binder is characterized by being an 
acrylic copolymer which has a carboxyl group in a side chain. 
[0020]ln more than a double mol, in conductive paste of this invention, said mono- ol 
compound contains to ion of said polyvalent metal eluted into a solution portion of said 
conductive paste. 

[0021 ]ln conductive paste of this invention, an organic solvent is further contained in said 
conductive paste, and said mono- ol compound occupies ten to 92% of the weight among the 
total quantities of said mono- ol compound and said organic solvent. 
[0022]This invention forms a desired pattern on a substrate using conductive paste of this 
invention mentioned above, and provides the circuit board which calcinates this and is 
characterized by things. 
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[0023]Since a mono- ol compound of not less than 178 ** of boiling points is contained in 
conductive paste mentioned above according to conductive paste of this invention, Also in any 
of a paste state before spreading, and a paint film state after spreading / desiccation, 
generating of gelling can fully be controlled, and adhesion power with a substrate is high and 
can form a conductive pattern of detailed and a thick film. 

[0024]Since it has a conductive pattern which forms a pattern of a request by conductive paste 
of this invention on an insulating substrate, and calcinates this according to the circuit board of 
this invention, Adhesion power with a substrate can be high, and it can be detailed, and the 
circuit board which could form a conductive pattern of a thick film and attained wiring-density- 
izing and high speed signal-ization by extension can be obtained. 

[0025]This hydroxyl (-OH) in a mono- ol compound, Compared with an acidic functional group 
(especially carboxyl group) of an organic binder, associative strength with polyvalent metal ion 
is conspicuous, and polyvalent metal ion and a mono- ol compound which were strong, 
therefore were eluted into a solution portion of conductive paste react previously, It is because 
ion bridge construction with an anion of an organic binder and polyvalent metal ion and its 
three-dimensional network formation are barred. Since a mono- ol compound has only one 
hydroxyl, even if a mono- ol compound and polyvalent metal ion react, it does not form a three- 
dimensional network by ion bridge construction. Since said mono- ol compound is [ the boiling 
point ] not less than 178 **, also after performing a drying process after the spreading, in a 
coat, a mono- ol compound remains intentionally and fully demonstrates the gelling prevention 
ability. 
[0026] 

[Embodiment of the lnvention]Hereafter, the conductive paste of this invention is explained still 
in detail. 

[0027]ln the conductive paste of this invention, as a mono- ol compound of not less than 178 ** 
of boiling points, 1-octyl alcohol, 2-octyl alcohol, nonyl alcohol, Decyl alcohol, 1 -methyl 
cyclohexanol, trimethyl cyclohexanol, Ethylene glycol mono- acetate, diethylene-glycol 
monobutyl ether, Diethylene glycol monoethyl ether, diethylene-glycol monohexyl ether, 
Diethylene glycol monomethyl ether, diethylene glycol monomethyl ether, Diethylene-glycol 
monovinyl ether, dipropylene glycol monomethyl ether, Dipropylene glycol monoethyl ether, 
dipropyleneglycol monobutyl ether, Ethylene glycol isoamyl ether, ethylene glycol phenyl ether, 
Ethylene glycol benzyl ether, a trimethyl hexanol, tetrahydrofurfuryl alcohol, Cresol, butyl 
lactate, benzyl alcohol, hydroxyethyl acrylate, phenethyl alcohol, mercaptobutanol, 
hydroxyethyl methacrylate, hydroxyethyl piperazine, cyclohexanone oxime, Hydroxy methoxy 
allylbenzene, hydroxy methoxy benzaldehyde, A hydroxymethylpiperazine, 
hydroxypropionitrile, hydroxyacetonaphthone, Hydroxybenzaldehyde, a hydroxyacetophenone, 
hydroxybenzimidazole, Phenylphenol, hydroxybenzoic acid, hydroxybenzophenone, Benzoin, 
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Timor, hydroxy methoxybenzoic acid, hydroxymethylbenzoic acid, A hydroxymethylpyrone, 
hydroxynaphthoic acid, a hydroxynaphthoquinone, Hydroxy norbornene dicarboxyimide, 
hydroxyphenyl acetic acid, Hydroxy phenylglycine, a hydroxyphthalimide, hydroxy pivalate 
neopentyl glycol ester, hydroxypropiophenone, hydroxystearic acid, hydroxy amber acid imide, 
hydroxytoluic acid, etc. are mentioned. 

[0028]ln the conductive paste of this invention, it is said inorganic powder in glass powder 
and/or the end of ceramic powder. As glass powder, glass powder with publicly known Howe 
silicic acid system glass powder etc. can be used, and the publicly known ceramic powder end 
of a glass-ceramics system, a glass multicomputer system, and non-textile glass yarn can be 
used as the end of ceramic powder. 

[0029]Said especially glass powder A Si0 2 -PbO system, a SiCyZnO system, A Si0 2 -Bi 2 0 3 

system, a Si0 2 -K 2 0 system, A Si0 2 -Na 2 0 system, a Si0 2 -PbO-B 2 0 3 system, A SiCyZnO- 

B 2 0 3 system, a Si0 2 -Bi 2 0 3 -B 2 0 3 system, A polyvalent metal oxide with valences more than 

divalent, such as a Si0 2 -K 2 0-B 2 0 3 system and a SiC> 2 -Na 2 0-B 2 0 3 system, may be included. 

It may be in the end of ceramic powder containing a polyvalent metal compound with the 
valence more than divalent said end of ceramic powder. For example, the oxide of at least one 
sort of polyvalent metal chosen from the group which consists of aluminum, Ba, Ti, Sr, Pb, Zr, 
Mn, Co, nickel, Fe, Y, Nb, La, and Ru, boride, a nitride, a silicide, etc. are mentioned. 
[0030]ln the conductive paste of this invention, said conductive metal powder may be at least 
one sort chosen from the group which consists of gold, silver, copper, platinum, aluminum, 
palladium, nickel, molybdenum, and tungsten. Copper, aluminum, palladium, nickel which are 
polyvalent metal especially, When using molybdenum, tungsten, or those mixtures, ion bridge 
construction with the ion by this polyvalent metal and the anion of the organic binder which has 
an acidic functional group, and formation of a three-dimensional network can be controlled 
effectively. 

[0031]Namely, when the conductive paste of this invention is polyvalent metal in which the 
metal powder which constitutes conductive metal powder has a valence more than divalent, 
when the metallic compounds (metallic oxide) which constitute said inorganic powder which 
consists of glass and/or ceramics are compounds containing the polyvalent metal which has a 
valence more than divalent, When it is these both, ion bridge construction with the ion of the 
polyvalent metal eluted in a solution and the anion of the organic binder which has acidic 
functional groups, such as a carboxyl group, and formation of a three-dimensional network are 
controlled, and the gelling is controlled effectively. 

[0032]Since the volume fraction of said inorganic powder in the conductive paste of this 
invention and said conductive metal powder can improve the degree of sintering of conductive 
paste, etc., it is desirable that it is 30 to 90%. When a volume fraction is less than 30%, a 
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volumetric shrinkage becomes intense at the time of calcination, for example, a pattern is 
formed, an open circuit may occur. On the other hand, when a volume fraction is not less than 
90%, the intensity of the formed structure itself may become very weak, and a structure may 
break at the time of calcination. The volume fraction of said inorganic powder as used in this 
invention means the volume fraction of the inorganic powder which remains after the 
calcination to conductive paste. 

[0033]lt is desirable to contain the photosensitive organic component in the conductive paste 
of this invention. That is, photosensitive conductive paste can be constituted by making a 
photosensitive organic component contain in conductive paste. 

[0034]Namely, the photosensitive conductive paste by this invention, Since the mono- ol 
compound of not less than 178 .** of boiling points is included, also in any of the paste state 
before spreading, and the paint film state after spreading / desiccation, gelling is fully 
controlled and the stability improves, and. The development in photolithography method is 
carried out stably, it can be detailed and the conductive pattern of a thick film can be formed 
with sufficient adhesion with a substrate. 

[0035]The monomer and oligomer which said photosensitive organic component is publicly 
known photopolymerization nature or an optical denaturation compound from the former, for 
example, have reactive functional groups, such as (1) unsaturation group, What is called diazo 
resin, such as a mixture of optical radical generators, such as an aromatic carbonyl compound, 
and a condensation product of (2) aromatic screw azide and formaldehyde, (3) Addition 
condensation nature compounds, such as an epoxy compound, the mixture of photo-oxide 
generating agents, such as diaryliodonium salt, (4) naphthoquinonediazide system compound, 
etc. are mentioned. Among these, especially a desirable thing is a mixture of the monomer and 
oligomer which have reactive functional groups, such as an unsaturation group, and optical 
radical generators, such as an aromatic carbonyl compound. 

[0036]As said reactive functional group content monomer oligomer, and, [ hexandiol doria ] 
[ tripropylene glycol doria ] Trimethylolpropane triacrylate, stearylacrylate, Tetrahydrofurfuryl 
acrylate, laurylacrylate, 2-phenoxy ethyl acrylate, Isodecyl acrylate, isooctyl acrylate, tridecyl 
acrylate, Caprolactone acrylate, ethoxylation nonyl phenol acrylate, 1, 3-butanediol diacrylate, 
1 , 4-butanediol diacrylate, Diethylene glycol diacrylate, tetraethylene glycol diacrylate, 
Triethylene glycol diacrylate, ethoxylation bisphenol A diacrylate, propoxy-ized neopentyl 
glycol diacrylate - and, [ tris (2-hydroxyethyl) isocyanurate doria ] ethoxylation 
trimethylolpropane triacrylate and pentaerythritol - doria -- KURIRETO, propoxy-ized 
trimethylolpropane triacrylate, and propoxy-izing - glyceryl -- doria - KURIRETO and 
pentaerythritol tetraacrylate. Ditrimethylolpropanetetraacrylate, dipentaerythritol hydroxy 
pentaacrylate, Ethoxylation pentaerythritol tetraacrylate, tetrahydrofurfuryl methacrylate, 
Cyclohexyl methacrylate, isodecyl methacrylate, lauryl methacrylate, Triethylene glycol 
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dimethacrylate, ethylene glycol dimethacrylate, Tetraethylene glycol dimethacrylate, 1, 4- 
butanediol dimethacrylate, Diethylene-glycol dimethacrylate, 1 , 6-hexanedioldimethacrylate, 
Neopentyl glycol dimethacrylate, 1 , 3-butylene-glycol dimethacrylate, ethoxylation bisphenol A 
dimethacrylate, trimethylolpropanetrimethacrylate, etc. are mentioned. 
[0037]As said optical radical generator, benzyl, benzoin ethyl ether, Benzoin isobutyl ether, 
benzoin iso-propyl ether, Benzophenone, benzoylbenzoic acid, methyl o-benzoylbenzoate, 4- 
benzoyl-4-methyldiphenyl sulfide, benzyl dimethyl ketal, 2-n-butoxy-4-dimethylamino 
benzoate, 2-chloro thioxan ton, 2, 4-diethylthio xanthone, 2, 4-diisopropyl thioxan ton, An 
isopropyl thioxan ton, 2-dimethylaminoethyl benzoate, p-dimethylamino ethyl benzoate, p- 
dimethylamino isoamyl benzoate, 3, 3'-dimethyl- 4-methoxybenzophenone, 2, 4-dimethyl 
thioxan ton, 1-(4-dodecylphenyl)-2-hydroxy-isobutane 1-one, The 2 and 2-dimethoxy- 1, 2- 
diphenylethan 1-one, hydroxycyclohexylphenyl ketone, 2-hydroxy-2-methyl-1-phenylpropan-1- 
one, 1-2-[ [phenyl / 4 -(2-hydroxyethoxy)- /] ] hydroxy-2-methyl-1-propan-1-one, 2-methyl-1-[4- 
(methylthio) phenyl]-2-morpholinopropane 1-one, Methylbenzoyl formate, the 1-phenyl- 1, 2- 
propanedione-2-(o-ethoxycarbonyl) oxime, 2-benzyl-2-dimethylamino 1-(4-morpholinophenyl)- 
1-butanone, Bis(2, 6-dimethoxybenzoyl)-2, 4, and 4-trimethyl pentyl phosphine oxide, bis(2, 4, 
6-trimethyl benzoyl)phenyl phosphine oxide, etc. are mentioned. 
[0038]ln the photosensitive conductive paste by this invention, since the mean particle 
diameter (D50) of said conductive metal powder can stop light volume required for exposure to 
the minimum and can perform a development good, it is desirable that they are 0.1 
micrometers or more and less than 10 micrometers. The mean particle diameter of said 
conductive metal powder is in the tendency for exposure sensitivity to fall and for the required 
amount of exposing light to increase in less than 0.1 micrometer, and when another side and 
mean particle diameter are not less than 10 micrometers, the fall of the resolution by a sparse 
grain may arise at the time of development. It is desirable for the mean particle diameter (D50) 
of said inorganic powder to be also 0.1 micrometers or more and less than 10 micrometers for 
the same reason. 

[0039]ln the photosensitive conductive paste constituent by this invention, it is desirable to 
contain the ultraviolet ray absorbent further in photosensitive conductive paste. By including an 
ultraviolet ray absorbent, while the absorptivity of exposure light can be improved, the 
exposure failure by light scattering can be stopped to the minimum. As an ultraviolet ray 
absorbent, an azo red pigment, amine system red dye, etc. are mentioned. 
[0040]As for said organic binder, in the conductive paste of this invention, it is desirable that it 
is an acrylic copolymer which has a carboxyl group in a side chain. Such an organic binder is 
useful also as a photosensitive organic binder, and can perform a development easily with the 
developing solution of an alkali system or a drainage system. 

[0041]When said organic binder is an acrylic copolymer which has a carboxyl group in a side 
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chain, the anion by this copolymer and the polyvalent metal ion eluted in a solution carry out 
ion bridge construction, and a three-dimensional network is especially easy to be formed. 
Therefore, the ion bridge construction and formation of a three-dimensional network can be 
controlled very effectively by adding said mono- ol compound in such a system. 
[0042]Said organic binder which contains in a side chain the acrylic copolymer which has a 
carboxyl group can be manufactured by carrying out copolymerization of unsaturated 
carboxylic acid and the ethylene nature unsaturated compound, for example. As unsaturated 
carboxylic acid, acrylic acid, methacrylic acid, maleic acid, fumaric acid, vinylacetic acid, these 
anhydrides, etc. are mentioned. On the other hand, as an ethylene nature unsaturated 
compound, fumarate ester, such as methacrylic acid ester, such as acrylic ester, such as 
methyl acrylate and ethyl acrylate, methyl methacrylate, and ethyl methacrylate, and fumaric 
acid monoethyl, etc. are mentioned. What introduced the unsaturated bond of the following 
gestalten may be used for said acrylic copolymer. 

[0043](1) What added the acrylic system monomer which this and a reaction are possible to 
the carboxyl group of the side chain of said acrylic copolymer, for example, has functional 
groups, such as an epoxy group, in it. 

[0044](2) What introduced saturation or unsaturation polyvalent carboxylic anhydride further 
after making unsaturation monocarboxylic acid react to said acrylic copolymer in which it 
comes to introduce an epoxy group instead of the carboxyl group of a side chain. 
[0045]ln the conductive paste of this invention, it is desirable for said mono- ol compound to 
contain to the number of mols of the ion of said polyvalent metal eluted into the solution portion 
in more than the double mol. It is difficult to fully prevent gelling as the content is less than a 
double mol. After the number of mols of the eluted polyvalent metal ion separates the solid part 
and solution portion in said photosensitive conductive paste with a centrifuge method, a 
filtration process, etc., it can be measured by methods, such as an atomic absorption method 
known better than before, ICP, and ICP-MS. 

[0046]The organic solvent is contained in said conductive paste, and, as for said mono- ol 
compound, it is desirable among the total quantities of said mono- ol compound and said 
organic solvent to occupy 10 to 92 % of the weight. It is difficult to fully prevent gelling as the 
rate is 10 or less % of the weight. When the rate is 92 % of the weight or more, the viscosity of 
conductive paste may'fall extremely and the spreading nature of a paste may deteriorate. 
[0047]To the conductive paste of this invention, preservation stabilizer, such as polymerization 
inhibitor, an antioxidant, a color, paints, a defoaming agent, a surface-active agent, etc. can be 
added further suitably if needed. 

[0048]Next, the circuit board of this invention is explained still in detail. 

[0049]By applying the conductive paste (especially photosensitive conductive paste) of this 

invention on a substrate by methods, such as screen printing and a spin coat method, and 
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exposing and developing it after drying this in the circuit board of this invention, In the 
conventional screen printing, for example, it is not obtained, width and a pitch can form a 
minute pattern of 50 micrometers or less. Specifically, desiccation is performed here on 40-100 
** and the conditions of 10 minutes - 2 hours. 

[0050]The circuit board or a circuit element can also be manufactured for the conductive 
pattern by the conductive paste of this invention to a ceramic green sheet detailed and by 
forming in a thick film and heat-treating calcination etc. after an appropriate time. After forming 
a minute pattern with the conductive paste of this invention on base materials, such as a 
polyethylene terephthalate (PET) film, as the method, The method which the method of 
carrying out hot printing may be sufficient as, and forms a minute pattern based on 
photolithography method after applying the conductive paste of this invention on a ceramic 
green sheet directly on a ceramic green sheet may be used. 

[0051]Here, that etc. by which said ceramic green sheet fabricated the slurry which mixed the 
end of ceramic powder and an organic vehicle to the sheet shaped are mentioned. Glass 
powder may be mixed. The photosensitive green sheet which mixed the photosensitive organic 
component may be used for an organic vehicle, and what formed structures, such as a 
detailed viahole, with photolithography method may be used. Speaking more concretely, the 
end of insulating ceramic powder, such as aluminum 2 0 3 , Dielectric ceramic powder, such as 

BaTiOg, a nickel zinc ferrite, Ferrite series powder, such as a nickel zinc copper ferrite, Ru0 2 , 

It may be a ceramic green sheet which has the end of piezo electric crystal ceramic powder, 
such as conductive ceramic powder, such as a multiple oxide of Pb 2 Ru 2 0 7 , Bi 2 Ru 2 0 7 , and 

Mn-Co-nickel, and PZT, etc. 

[0052]A multilayered circuit board or a multilayered circuit element can also be manufactured 
by laminating two or more ceramic green sheets in which the minute pattern was formed, and 
heat-treating simultaneous calcination etc. Or after forming a minute pattern in a substrate, a 
base material, etc. using the conductive paste of this invention, a multilayered circuit board or 
a multilayered circuit element can also be manufactured by applying the mixture containing a 
functional organic binder, forming a laminated structure, and heat-treating calcination etc. As a 
mixture containing a functional organic binder, what mixed said end of ceramic powder and an 
organic binder, the thing which mixed the organic binder to conductive metal powder, such as 
copper and silver, the thing which mixed glass powder, etc. are mentioned. 
[0053]The circuit boards of this invention may be substrates for modules, such as substrates 
for circuit elements, such as a chip capacitor and a chip LC filter, VCO (Voltage Controlled 
Oscillator), and PLL (Phase Locked Loop). 

[0054]Since the development in photolithography method can be stably carried out if the 
photosensitive conductive paste by this invention is used especially, To electronic circuits, 
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such as a viahole and a pattern, it can form in a thick film and detailed and the small circuit 
board excellent in the high frequency characteristic, or a circuit element can be manufactured 
for an indispensable conductive pattern. Therefore, it can fully respond to densification, such 
as high-frequency-chips electronic parts, such as a chip inductor and a chip multilayer 
capacitor, or improvement in the speed of a signal. 
[0055] 

[Example]Hereafter, this invention is explained according to an example. 
[0056]Kneading by 3 roll mills was performed after mixing the various ingredients of the 
example 1 following presentation and loadings, and it was considered as the photosensitive 
paste composition. 

[0057]The copolymerization ratio of <organic binder> methacrylic acid / methyl methacrylate is 
a weight reference, and they are 25/75 of copolymer (weight-average-molecular-weight 
=50,000):2.0g <inorganic powder> Si0 2 -PbO-B 2 0 3 system glass powder (17 % of the weight 

of boric acid content). : with a mean particle diameter of 3 micrometers 0.9g <conductive metal 
powder> copper powder. (Mean particle diameter of 3 micrometers) :. 4-Diethylthio Xanthone: 
15.0g <reactive functional group content monomer> trimethylolpropane triacrylate: - 
1 .Og<photopolymerization initiator>2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane 1- 
one: - 0.4g2. 0.1g <organic solvent> ethylcarbitol acetate: - 4.0g <mono- ol compound> 
dipropylene-glycol-monomethyl-ether (189-190 ** of boiling points): -- 1 .0g <ultraviolet 
absorption material> azo red pigment: - 0.1g ranking second and, The photosensitive 
conductive paste of the above-mentioned presentation was applied by the spin coater on the 
alumina insulating substrate, this was dried at 100 ** for 1 hour, and the coat of 20-micrometer 
thickness was formed. Subsequently, exposing treatment was performed after neglecting the 
obtained coat for 24 hours. Here, it let the mask in which the pattern of line/space (last 
shipment) =20 / 20 (micrometer) was drawn pass, and irradiated with the beam of light of the 

high-pressure mercury-vapor lamp with the light exposure of 250 mJ/cm 2 . Then, the pattern of 
last shipment=20 / 20 (micrometer) was able to be obtained by performing the present 
processing image by sodium carbonate solution. And after performing degreasing treatment, it 
calcinated in 900 ** and N 2 atmosphere, and the conductive pattern of last shipments 0 / 30 

(micrometer) was formed. 

[0058]The state of preservation was measured under the temperature of 20 **, and in the air 
about the photosensitive conductive paste of the above-mentioned presentation here at each 
[ immediately after production and of one day, three days, one week, and one month after ] 
time. As a result, the photosensitive conductive paste twisted to this example was not gelled at 
which time. That is, it was. possible also at each [ immediately after production and of one day, 
three days, one week, and one month after ] time to have performed spreading by a spin 
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coater on an insulating substrate, and to have performed pattern formation by photolithography 
method. 

[0059]Photosensitive conductive paste was produced like Example 1 except having used 2- 
octyl alcohol (178-179 ** of boiling points) instead of example 2 dipropylene glycol monomethyl 
ether. 

[0060] Photosensitive conductive paste was produced like Example 1 except having used butyl 
lactate (185-187 ** of boiling points) instead of example 3 dipropylene glycol monomethyl 
ether. 

[0061 photosensitive conductive paste was produced like Example 1 except having used 3- 
methoxy-3-methylbutanol (173-175 ** of boiling points) instead of example 4 dipropylene glycol 
monomethyl ether. 

[0062] Photosensitive conductive paste was produced like Example 1 except having used 4- 
methyl cyclohexanol (172-175 ** of boiling points) instead of example 5 dipropylene glycol 
monomethyl ether. . 

[0063]Photosensitive conductive paste was produced like Example 1 except having used 1- 
heptyl alcohol (176 ** of boiling points) instead of example 6 dipropylene glycol monomethyl 
ether. 

[0064]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 
tried like Example 1 about the photosensitive conductive paste of Examples 2-6. And the 
stability at the time of a development was evaluated about the coat by the photosensitive 
conductive paste of Examples 1-6. The evaluation result is shown in the following table 1. "O" 
in the following table 1 means that the unexposed part was able to be eluted to the developing 
solution and pattern formation was able to be performed good. Although the unexposed part is 
eluted in part to the developing solution, "**" in Table 1 means that pattern formation was not 
fully able to be performed, and means what as for "x" an unexposed part was not eluted to a 
developing solution and pattern formation was not able to carry out. 
[0065] 
[Table 1] 
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[0066]That is, according to the photosensitive conductive paste by Examples 1-3 in which the 
boiling point contained a not less than 178 ** mono- ol compound, it turns out that the 
unexposed part was easily eluted to the developing solution, and the conductive pattern 
excellent in shapeability has been formed. On the other hand, like Examples 4-6, when the 
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boiling point of a mono- ol compound was less than 178 **, an unexposed part was not fully 
eluted to a developing solution, and good pattern formation of shapeability was not completed. 
A mono- ol compound evaporates from a coat after spreading of photosensitive conductive 
paste at the time of the drying process, and this is considered to be because for gelling 
prevention ability to have deteriorated temporally. 

[0067]Photosensitive conductive paste was produced like Example 1 except not adding an 
example 7 mono- ol compound. 

[0068]Photosensitive conductive paste was produced like Example 1 except having added the 
phosphoric acid 0.1g instead of the example 8 dipropylene glycol monomethyl ether 1.0g. 
[0069]Photosensitive conductive paste was produced like Example 1 except having added 
0.02 g of benzotriazol instead of the example 9 dipropylene glycol monomethyl ether 1.0g. 
[0070]Photosensitive conductive paste was produced like Example 1 except having added the 
acetic acid 1 .0g instead of the example 10 dipropylene glycol monomethyl ether 1 .0g. 
[0071 ]As mentioned above, the preservation stability of the photosensitive conductive paste of 
Examples 7-10 was evaluated. Preservation of photosensitive conductive paste was performed 
under 20 ** and in the air. The evaluation result is shown in the following table 2 with the 
evaluation result of the photosensitive conductive paste by Example 1 . Photosensitive 
conductive paste does not gel "O" in Table 2, but it means having been in the state which can 
be applied. Photosensitive conductive paste is gelling "x" and it means having been in the 
state which cannot be applied. 
[0072] 
Table 2] 
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[0073]Table 2 shows that gelling is beginning to produce it temporally although gelling was 
prevented immediately after the production and the photosensitive conductive paste containing 
antigelling agents other than the photosensitive conductive paste which does not contain a 
mono- ol compound at all like Examples 7-10, or a mono- ol compound showed good stability. 
[0074]Kneading by 3 roll mills was performed after mixing the various ingredients of the 
example 1 1 following presentation and loadings, and it was considered as photosensitive 
conductive paste. 

[0075]The copolymerization ratio of <organic binder> methacrylic acid / methyl methacrylate is 
a weight reference, and they are 25/75 of copolymer (weight-average-molecular-weight 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran^^ 9/17/2008 



JP,2000-276945,A [DETAILED DESCRIPTION] 



Page 13 of 22 



=50,000):2.0g <inorganic powder> Si0 2 -PbO-B 2 0 3 system glass powder (17 % of the weight 

of way acid content). The end of : with a mean particle diameter of 3 micrometers 0.9g 
<conductive-metal-powder> silver dust. (Mean particle diameter of 3 micrometers) :. 4- 
Diethylthio Xanthone: 10.0g <reactive functional group content monomer> trimethylolpropane 
triacrylate: - 1.0g<photopolymerization initiator>2-methyl-1-[4-(methylthio) phenyl]-2- 
morpholinopropane 1-one: 0.4g2. 0.1g <organic solvent> ethylcarbitol acetate: - 4.0g 
<mono- ol compound> dipropylene-glycol-monomethyl-ether (189-190 ** of boiling points): - 
1.0g <ultraviolet absorption material> azo red pigment: - 0.1g ranking second and, The 
photosensitive conductive paste of the above-mentioned presentation was applied by the spin 
coater on the alumina insulating substrate, this was dried at 100 ** for 1 hour, and the coat 
which consists of photosensitive conductive paste of 20-micrometer thickness was formed. 
Subsequently, exposing treatment was performed after neglecting the obtained coat for 24 
hours. Here, it let the mask in which the pattern of line/space (last shipment) =20 / 20 
(micrometer) was drawn pass, and irradiated with the beam of light of the high-pressure 

2 

mercury-vapor lamp with the light exposure of 250 mJ/cm . Then, the pattern of last 
shipment=20 / 20 (micrometer) was able to be obtained by performing the development by 
sodium carbonate solution. Then, it calcinated in 850 ** and Air atmosphere, and the 
conductive pattern of last shipments 0 / 30 (micrometer) was obtained. 
[0076]When the adhesive strength of the conductive pattern to an insulating substrate was 
measured here, it was 2.0-kg/2micrometer** at the room temperature. The state of 
preservation was measured for the photosensitive conductive paste of the above-mentioned 
presentation under the temperature of 20 **, and in the air at each [ immediately after 
production and of one day, three days, one week, and one month after ] time. As a result, the 
photosensitive conductive paste twisted to this example was not gelled at which time. That is, it 
was possible also at each [ immediately after production and of one day, three days, one 
week, and one month after ] time to have performed spreading by a spin coater on an 
insulating substrate, and to have performed pattern formation by photolithography method. 
[0077]Photosensitive conductive paste was produced like Example 1 1 except having used 2- 
octyl alcohol (178-179 ** of boiling points) instead of example 12 dipropylene glycol 
monomethyl ether. 

[0078] Photosensitive conductive paste was produced like Example 11 except having used 
butyl lactate (185-187 ** of boiling points) instead of example 13 dipropylene glycol 
monomethyl ether. 

[0079]Photosensitive conductive paste was produced like Example 11 except having used 3- 
methoxy-3-methylbutanol (173-175 ** of boiling points) instead of example 14 dipropylene 
glycol monomethyl ether. 

[0080]Photosensitive conductive paste was produced like Example 11 except having used 4- 
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methyl cyclohexanol (172-175 ** of boiling points) instead of example 15 dipropylene glycol 
monomethyl ether. 

[0081]Photosensitive conductive paste was produced like Example 11 except having used 1- 
heptyl alcohol (176 ** of boiling points) instead of example 16 dipropylene glycol monomethyl 
ether. 

[0082]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 
tried like Example 1 about the photosensitive conductive paste of Examples 12-16. And the 
stability at the time of a development was evaluated about the coat by the photosensitive 
conductive paste of Examples 11-16. The evaluation result is shown in the following table 3. 
An unexposed part is eluted to a developing solution and "O" in Table 3 means that pattern 
formation was able to be performed good. Although the unexposed part is eluted in part to the 
developing solution, "**" in Table 3 means that pattern formation was not fully able to be 
performed, and means what as for "x" an unexposed part was not eluted to a developing 
solution and pattern formation was not able to carry out. 
[0083] 



[Table 3] 
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[0084]According to the photosensitive conductive paste by the examples 11-13 having 
contained the mono- ol compound of not less than 178 ** of boiling points, Table 3 shows that 
the unexposed part was easily eluted to the developing solution, and the good conductive 
pattern of shapeability has been formed. On the other hand, like Examples 14-16, when the 
boiling point of a mono- ol compound is less than 178 **, it turns out that the mono- ol 
compound evaporated after spreading of photosensitive conductive paste at the time of the 
drying process, and gelling prevention ability has deteriorated temporally. 
[0085]Photosensitive conductive paste was produced like Example 11 except not containing 
example 17 dipropylene glycol monomethyl ether. 

[0086]Photosensitive conductive paste was produced like Example 11 except having added 
the phosphoric acid 0.1g instead of the example 18 dipropylene glycol monomethyl ether 1.0g. 
[0087]Photosensitive conductive paste was produced like Example 11 except having added 
0.02 g of benzotriazol instead of the example 19 dipropylene glycol monomethyl ether 1.0g. 
[0088]Photosensitive conductive paste was produced like Example 1 1 except having added 
the acetic acid 1 .0g instead of the example 20 dipropylene glycol monomethyl ether 1 .0g. 
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[0089]As mentioned above, the preservation stability of the photosensitive conductive paste of 
the comparative examples 17-20 was evaluated. Storage of photosensitive conductive paste 
was performed under 20 ** and in the air. The evaluation result is shown in the following table 
4 with the evaluation result of the photosensitive conductive paste by Example 11. "O" in Table 
4 does not gel photosensitive conductive paste, but means having been in the state which can 
be applied. n x" is gelling photosensitive conductive paste and means having been in the state 
which cannot be applied. 



[0090] 
[Table 4] 
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[0091]Although, as for the photosensitive conductive paste containing antigelling agents other 
than the photosensitive conductive paste which does not contain a mono- ol compound at all 
like Examples 17-20 from Table 4, or a mono- ol compound, gelling was prevented 
immediately after the production and good stability was shown, it turns out that gelling begins 
to arise temporally. 

[0092]As mentioned above, according to the photosensitive conductive paste containing the 
mono- ol compound of not less than 178 ** of boiling points, also in any of the paste state 
before spreading, and the paint film state after desiccation / spreading, the gelling is fully 
controlled, and can improve preservation stability, and. Since it is stabilized and the 
development in photolithography method can be carried out, the circuit board or a circuit 
element etc. which has a conductive pattern [ that it is very detailed and thick film ] can be 
manufactured. 

[0093]Photosensitive conductive paste was produced like Example 11 except not having mixed 
example 21 glass powder. The conductive pattern of last shipments 0 / 30 (micrometer) was 
formed on the alumina insulating substrate by the same method as Example 11 using this. 
When the adhesive strength of the conductive pattern to an insulating substrate was 
measured, it was 0.1-kg/2micrometer** at the room temperature. 

[0094]Photosensitive conductive paste was produced like Example 1 except not having mixed 
example 22 ultraviolet ray absorbent. Using this, the same method as Example 1 was adopted, 
and the pattern formation of last shipment=20 / 20 (micrometer) was tried on the alumina 
insulating substrate. As a result, it exposed also to the space, the insoluble portion was made 
to the developing solution, and the pattern of last shipment=20 / 20 (micrometer) was not able 
to be formed like Example 1 . 
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[0095] Photosensitive conductive paste was produced like Example 1 except the quantity of 
example 23 copper powder having been 9.9 g. The volume fraction (Vol%) of the inorganic 
powder and conductive powder which remain after the calcination in the photosensitive 
conductive paste twisted to this example was 30%. 

[0096]The quantity of example 24 copper powder was adjusted and photosensitive conductive 
paste was produced like Example 1 except having made 29% the volume fraction of the 
inorganic powder and conductive powder which remain after calcination. 
[0097]The quantity of example 25 copper powder was adjusted and photosensitive conductive 
paste was produced like Example 1 except having made 28% the volume fraction of the 
inorganic powder and conductive powder which remain after calcination. 
[0098]As mentioned above, conductive pattern formation of last shipments 0 / 30 (micrometer) 
was tried on the alumina insulating substrate like Example 1 about the photosensitive 
conductive paste of Examples 23-25. The volume fraction of the inorganic powder and 
conductive powder which remain after calcination in the photosensitive conductive paste of 
Example 1 was 34%. And the disconnection occurrence at the time of calcination was 
evaluated about the conductive pattern by the photosensitive conductive paste of Examples 1, 
23-25. The evaluation result is shown in the following table 5. "O" in the following table 5 
means that there is no open circuit at the time of calcination, and conductive pattern formation 
was able to be performed good. Meaning that 1-5 open circuits per line 1cm generated "**" in 
Table 5 at the time of calcination, five or more open circuits per line 1cm occur at the time of 
calcination, and "x" means that conductive pattern formation was difficult. 
[0099] 



[Table 5] 
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[0100]Table 5 shows that according to photosensitive conductive paste according [ the volume 
fraction of the inorganic powder and conductive powder which remain after calcination ] to not 
less than 30% of examples 1 and 23 there is no open circuit at the time of calcination, and the 
conductive pattern has been formed good. On the other hand, like Examples 24 and 25, when 
the volume fraction of the inorganic powder and conductive powder which remain after 
calcination is less than 30%, it turns out that the tendency for an open circuit to occur at the 
time of calcination, and for the working shape of a conductive pattern to deteriorate was suited. 

[0101]The quantity of example 26 copper powder was adjusted and photosensitive conductive 
paste was produced like Example 1 except having made 89% the volume fraction of the 
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inorganic powder and conductive powder which remain after calcination. 

[0102]The quantity of example 27 copper powder was adjusted and photosensitive conductive 

paste was produced like Example 1 except having made 90% the volume fraction of the 

inorganic powder and conductive powder which remain after calcination. 

[0103]The quantity of example 28 copper powder was adjusted and photosensitive conductive 

paste was produced like Example 1 except having made 91% the volume fraction of the 

inorganic powder and conductive powder which remain after calcination. 

[0104]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 

tried on the alumina insulating substrate like Example 1 about the photosensitive conductive 

paste of Examples 26-28. And development nature was evaluated about the coat by the 

photosensitive conductive paste of Examples 26-28. The evaluation result is shown in the 

following table 6. "O" in Table 6 does not have destruction of a coat at the time of 

development, and means that pattern formation was able to be performed good. Meaning that 

destruction of the coat occurred partly at the time of development, and "**" in Table 6 was not 

able to form a good pattern, "x" means that the coat has been destroyed on the whole at the 

time of development. 

[0105] 



[Table 6] 
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[0106]Table 6 shows that according to photosensitive conductive paste according [ the volume 
fraction (Vol%) of the inorganic powder and conductive powder which remain after calcination ] 
to less than 90% of example 26 there is no destruction of a coat at the time of development, 
and the pattern has been formed very good. On the other hand, like Examples 27 and 28, 
when the volume fraction of the inorganic powder and conductive powder which remain after 
calcination of photosensitive conductive paste is not less than 90%, destruction of a coat 
occurs at the time of development, and it turns out that good pattern formation was difficult. 
[0107]Photosensitive conductive paste was produced like Example 1 except the mean particle 
diameter of example 29 copper powder having been 0.2 micrometer. 

[01 08] Photosensitive conductive paste was produced like Example 1 except the mean particle 
diameter of example 30 copper powder having been 0.1 micrometer. 

[0109]Photosensitive conductive paste was produced like Example 1 except the mean particle 

diameter of example 31 copper powder having been 0.07 micrometer. 

[01 10] Photosensitive conductive paste was produced like Example 1 except the mean particle 

diameter of example 32 copper powder having been 0.04 micrometer. 

[01 1 1]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 
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tried on the alumina insulating substrate like Example 1 about the photosensitive conductive 
paste of Examples 29-32. And light volume (required light exposure) required for the exposure 
was measured about the coat by the photosensitive conductive paste of Examples 29-32. The 
measurement result is shown in the following table 7. 
[0112] 



[Table 7] 
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[0113]According to photosensitive conductive paste according [ the mean particle diameter of 
copper powder ] to the examples 29 and 30 of 0.1 micrometers or more, a required light 

exposure is below 500 mJ/cm , and Table 7 shows that pattern formation was able to be 
performed efficiently. On the other hand, like Examples 31 and 32, when the mean particle 
diameter of copper powder is less than 0.1 micrometer, it turns out that it is in the tendency for 
a required light exposure to increase. 

[0114]Photosensitive conductive paste was produced like Example 1 except the mean particle 
diameter of example 33 copper powder having been 9 micrometers. 

[0115]Photosensitive conductive paste was produced like Example 1 except the mean particle 

diameter of example 34 copper powder having been 10 micrometers. 

[0116]Photosensitive conductive paste was produced like Example 1 except the mean particle 

diameter of example 35 copper powder having been 11 micrometers. 

[01 17]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 

tried on the alumina insulating substrate like Example 1 about the photosensitive conductive 

paste of Examples 33-35. And development nature was evaluated about the coat by the 

photosensitive conductive paste of Examples 33-35. The evaluation result is shown in the 

following table 8. "O" in the following table 8 does not have the relation between the lines by a 

sparse grain at the time of development, and means that pattern formation was able to be 

performed good. It means that the relation between the lines by a sparse grain has occurred 

partly at the time of development, and, as for "**" in Table 8, "x" means that the relation 

between the lines by a sparse grain has been performed on the whole at the time of 

development. 

[0118] 



[Table 8] 
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[01 19]Table 8 shows that according to photosensitive conductive paste according [ the mean 
particle diameter of copper powder ] to Example 33 below 9 micrometers there is no relation 
between the lines by a sparse grain at the time of development, and pattern formation was 
able to be performed good. On the other hand, like Examples 34 and 35, when the mean 
particle diameter of copper powder is not less than 10 micrometers, it turns out that there was 
a tendency which the relation between the lines by a sparse grain generates at the time of 
development. 

[0120]Photosensitive conductive paste was produced like Example 1 1 except the mean 

particle diameter of example 36 glass powder having been 0.2 micrometer. 

[01 21 photosensitive conductive paste was produced like Example 1 1 except the mean 

particle diameter of example 37 glass powder having been 0.1 micrometer. 

[0122]Photosensitive conductive paste was produced like Example 1 1 except the mean 

particle diameter of example 38 glass powder having been 0.07 micrometer. 

[0123]Photosensitive conductive paste was produced like Example 1 1 except the mean 

particle diameter of example 39 glass powder having been 0.04 micrometer. 

[0124]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 

tried on the alumina insulating substrate like Example 1 1 about the photosensitive conductive 

paste of Examples 36-39. And the required light exposure was measured about the coat by the 

photosensitive conductive paste of Examples 36-39. The measurement result is shown in the 

following table 9. 

[0125] 



[Table 9] 
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[0126]According to photosensitive conductive paste according [ the mean particle diameter of 
glass powder ] to the examples 36 and 37 of 0.1 micrometers or more, a required light 

exposure is below 500 mJ/cm 2 , and Table 9 shows that pattern formation was able to be 
performed good very efficiently. On the other hand, like Examples 38 and 39, when the mean 
particle diameter of glass powder is less than 0.1 micrometer, it turns out that the tendency for 
a required light exposure to increase was suited. 

[0127]Photosensitive conductive paste was produced like Example 1 1 except the mean 
particle diameter of example 40 glass powder having been 9 micrometers. 
[0128]Photosensitive conductive paste was produced like Example 1 1 except the mean 
particle diameter of example 41 glass powder having been 10 micrometers. 
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[0129]Photosensitive conductive paste was produced like Example 11 except the mean 
particle diameter of example 42 glass powder having been 11 micrometers. 
[0130]As mentioned above, the pattern formation of last shipment=20 / 20 (micrometer) was 
tried on the alumina insulating substrate like Example 1 1 about the photosensitive conductive 
paste of Examples 40-42. And development nature was evaluated about the coat by the 
photosensitive conductive paste of Examples 40-42. The evaluation result is shown in the 
following table 10. "O" in the following table 10 does not have the relation between the lines by 
a sparse grain at the time of development, and means that pattern formation was able to be 
performed good. It means that the relation between the lines by a sparse grain occurred partly 
at the time of development, and, as for "**" in Table 10, "x" means what the relation between 
the lines by a sparse grain was able to carry out on the whole at the time of development. 
[0131] 



[Table 10] 


M 






40 


9 a m 


O 


41 


10 U m 


A ! 


42 


11 JU m 


X 



[0132]Table 10 shows that according to the photosensitive conductive paste of Example 40 
below 9 micrometers in the mean particle diameter of glass powder there is no relation 
between the lines by a sparse grain at the time of development, and pattern formation was 
able to be performed good. On the other hand, like Examples 41 and 42, when the mean 
particle diameter of glass powder is not less than 10 micrometers, it turns out that the relation 
between the lines by a sparse grain has occurred at the time of development. 
[0133]The state of preservation was measured under the temperature of 20 **, and in the air at 
each [ immediately after production and of one day, three days, one week, and one month 
after ] time about the photosensitive conductive paste of Examples 23, 26, 29, 30, 33, 36, 37, 
and 40. As a result, each photosensitive conductive paste was not gelled at which time. That 
is, it was possible also at each [ immediately after production and of one day, three days, one 
week, and one month after ] time to have performed spreading by a spin coater on an 
insulating substrate, and to have performed pattern formation by photolithography method. 
[0134]The example 43 Howe silicic acid system glass powder 37.3g, the alumina powder 
24.9g, The copolymerization ratio of methacrylic acid/methyl methacrylate by a weight 
reference 25/75 of copolymers [ 6.2 g of] (weight-average-molecular-weight =50,000), 3.1 g of 
ethanol and the slurry produced by mixing the dipropylene glycol monomethyl ether 0.5g were 
fabricated to the sheet shaped with the doctor blade method, under 100 **, it was made to dry 
for 1 hour and the ceramic green sheet with a sheet thickness of 30 micrometers was 
obtained. 

[0135]Subsequently, the pattern of last shipment=20 / 20 (micrometer) was formed on the 
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polyethylene terephthalate (PET) film by the same method as Example 1 1 using the 
photosensitive conductive paste of Example 1 1 . Subsequently, after piling up this PET film with 
the above-mentioned ceramic green sheet and performing heat pressing for 1 minute under 
10MPa and 60 ** conditions, hot printing of the pattern was carried out to up to the green sheet 
by exfoliating a PET film. And this was able to be calcinated under 900 ** and in the air, and 
the alumina substrate in which the conductive pattern of last shipments 0 / 30 (micrometer) 
was formed was able to be obtained. 

[0136]Five ceramic green sheets by which pattern formation was carried out by the same 
method as 43 as for 44 examples were created. Subsequently, these ceramic green sheets 
were piled up and heat pressing was performed for 1 minute under 200MPa and 60 ** 
conditions. And this was able to be calcinated under 900 ** and in the air, and the multilayer 
alumina substrate which built in the conductive pattern of last shipment=10 / 30 (micrometer) 
was able to be obtained. 

[0137]The same, same slurry as Example 43 was applied to the PET film which was produced 
like [ 45 examples ] 43 and by which pattern formation was carried out with the doctor blade 
method. After drying this under 50 ** for 1 hour, heat pressing was performed for 1 minute 
under 10MPa and 60 ** conditions, and the PET film was exfoliated. And this was able to be 
calcinated under 900 ** and in the air, and the multilayer alumina substrate in which the 
conductive pattern of last shipment=10 / 30 (micrometer) was formed was able to be obtained. 
[0138]The copolymerization ratio of example 46 methacrylic acid / methyl methacrylate by a 
weight reference 25/75 of copolymers [ 10.0 g of ] (weight-average-molecular-weight =50,000), 
The Howe silicic-acid system glass powder 10. Og, copper powder (mean particle diameter of 3 
micrometers): 15.0 g and kneading according the dipropylene glycol monomethyl ether 0.5g 
after mixing and to 3 roll mills were performed, and conductive paste was produced. 
[0139]Subsequently, the pattern was formed with screen printing on the alumina insulating 
substrate using the conductive paste of the above-mentioned presentation, this was dried at 
100 ** for 1 hour, and the pattern of last shipments 00 / 100 (micrometer) was formed. 
Subsequently, after neglecting this alumina insulating substrate for 24 hours, it calcinated in 
900 ** and N 2 atmosphere, and the conductive pattern of last shipment=80 / 120 (micrometer) 

was formed. 

[0140]The state of preservation in each [ immediately after production and of one day, three 
days, one week, and one month after ] time was measured for the conductive paste twisted to 
this example in the temperature of 20 **, and the air. As a result, the conductive paste twisted 
to this example was not gelled at which time. That is, it was possible to have performed coat 
formation by screen-stencil on a substrate at each [ immediately after production and of one 
day, three days, one week, and one month after ] time. 
[0141] 
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[Effect of the lnvention]The organic binder which has an acidic functional group according to 
the conductive paste of this invention, Since the mono- ol compound of not less than 178 ** of 
boiling points is contained in the conductive paste which mixes the inorganic powder which 
consists of glass and/or ceramics, and conductive metal powder, Also in any of the paste state 
before spreading, and the paint film state after spreading / desiccation, generating of gelling 
can fully be controlled, and adhesion power with a substrate is high and can form the 
conductive pattern of detailed and a thick film. 

[01 42] According to the photosensitive conductive paste which contains a photosensitive 
organic component further in the conductive paste of this invention especially, also in any of 
the paste state before spreading, and the paint film state after spreading / desiccation, can fully 
control generating of gelling, and. It is stabilized and the development in photolithography 
method is carried out, it can be very detailed and the conductive pattern of a thick film can be 
formed with high precision. 

[0143]Since it has a conductive pattern which forms the pattern of the request by the 
conductive paste of this invention on an insulating substrate, and calcinates this according to 
the circuit board of this invention, Adhesion power with a substrate can be high, and it can be 
detailed, and the circuit board which could form the conductive pattern of the thick film and 
attained wiring-density-izing and high speed signal-ization by extension can be obtained. 



[Translation done.] 
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